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1. Introduction. -This paper gives the results of a static and dynamic small-signal analysis for the vertical N channel metal-oxide-semiconductor transistor. The originality of this modelling is the introduction of the following physical mechanisms, under DC conditions, (i) non uniform doping density in the source-drain direction (ii) saturation effects of the scattering velocity (iii) crystal heating due to the dissipated DC power. In dynamic range the treatment is based on : (i) the distributed configuration of the channel (ii) the mobility reduction (short channel effects) (iii) the influence of stray elementsaccess inductances, drain-diode capacitance and conductance, overlap capacitances. FIG The tested devices were fabricated by using the anisotropic-etching process of silicon [1] . The source 1 and drain electrodes are non-coplanar, and the configuration of the component is a multi-paralleled channel structure with a common drain at the bottom of the chip [2] (Fig. 1) (Fig. 1) (Fig. 7, curves 1, 2 ).
This last property must be attributed to the parasitic element (drain-capacitance CDs associated with the N-regions resistance) shunting the outputdrain, source-electrodes. An evaluation of the limit of the performances by using an optimal configuration of the drain diode (including voltage handling capability from reference [9] ) shows that the theoretical-frequential limit for this kind of device can not be higher than 2 GHz (Fig. 7, curves 3, 4) . --e -(3) and --Ob -(4) theoretical-limit value (low and high level).
ture will be restricted to UHF. It must be noted that these models have been used for a CAD of broadband linear amplifiers MHz).
